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ITS, DIGITAL, SCHOTTKY TTL, FLIP-FLOPS,

MONOLITHIC SILICON

This specification is approved for use by all Depart-

ments and

1. SCOPE

Agencies of the Department of Defense.

1.1 Scope. This specification covers the detail requirements for monolithic

silicon, Schottky TTL, bistable logic microcircuits.
and a choice of case outlines and Tead finishes are provided and are reflected in the

complete part number.

Two product assurance classes

1.2 Part number. The part number shall be in accordance with MIL-M-38510, and as

specified herein.

1.2.1 Device type. The device type shall be as follows:

Device type

01
02
03
04
05
06

Circuit

Dual, D-type edge-triggered flip-flop

Dual, J-K edge-triggered flip-flop

Dual, J-K edge-triggered flip-flop, no clear

Dual, J-K edge-triggered flip-flop, common clear and clock
Hex, D-type edge-triggered flip-flop

Quad, D-type edge-triggered flip-flop

1.2.2 Device class. The device class shall be the product assurance level as

defined in MIL-M-38510.

1.2.3 Case outline. The case outline shall be designated as follows:

Outline letter

MMOO®>»

1.3 Absolute maximum rati

Case outline {see MIL-M-38510, appendix C)

F-1 (1
F-3 (1
D-1 (14-1ead 1/4"
F-2 (14-Tead 1/4"
D-2 (16-1ead 1/4"
F-5 (16-1ead 1/4"

ngs.

Supply voltage range-
Input voltage range -

Storage temperature range - - - - - - - - -

Maximum power dissipa

tion per flip-flop, {(Pp)

Device types 01, 02, 03, 04 - - - - - - -

Device type 05- - -
Device type 06- - -
Lead temperature (sol
Thermal resistance, j
Cases A, B, C, D, E
Junction temperature

dering, 10 seconds)- -
unction-to-case (8j¢):
and F - - - - - - - -
(Ty) 2/- - - - - = - -

X
X
X
X

4-1ead 1/4" x 1/4"), flat package
4-1ead 3/16" x 1/4"), flat package

3/4"), dual-in-line package
3/8"), flat package
7/8"), dual-in-line package
3/8"), flat package

-0.5 V dc to +7.0 V dc
-1.2 V dc at ;18 mA to 6.5 V dc
-65°C to *150 C

137 mW dc 1/
132 mW dc T/
129 mW dc I/
+300°C

(See appendix C of MIL-M-38510)
+175°C

1/ Must withstand the added Pp due to the short circuit test (e.g., Igs).
Z/ The maximum‘junction temperature shall not be exceeded except for allowable
short duration burn-in screening conditions per method 5004 of MIL-STD-883.

Beneficial comments (recommendations, additions, deletions) and any pertinent data
which may be of use in improving this document should be addressed to: Commander,
Rome Air Development Center (RBE-2), Griffiss AFB, NY 13441 by using the self-
addressed Standardization Document Improvement Proposal {DD Form 1426) appearing at
the end of this document or by letter.

FSC 5962
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1.4 Recommended operating conditions.

Supply voltage (Vegl)- - - = = = = - - - - - 4.5 V dc minimum to 5.5 V dc
maximum

Minimum high-level input voltage (Vig)- - - 2,0 V dc

Maximum low-level input voltage (V. ) - - - 0.8 Vdc 3/

(See figure 5 for individual device type
input-setup time and input-hold time.) . .
Case operating temperature range (T¢) - - - -55°C to *+125°C

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards, of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards specified in the
solicitation, form a part of this specification to the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY

MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Copies of specifications, standards, handbooks, drawings, and publications required
by manufacturers in connection with specific acquisition functions should be obtained
from the contracting activity or as directed by the contracting officer.)

2.2 O0rder of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIL-M-38510, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physical dimensions shall be as specitied in MIL-M-38510 and herein.

3.2.1 Logic diagrams. The logic diagrams shall be as specified on figure 1.

3.2.2 Terminal connections. Terminal connections shall be as specified on figure
2.

3.2.3 Truth tables. The truth tables shall be as specified on figure 3.

3.2.4 Schematic circuits. The schematic circuits shall be submitted to the
preparing activity prior to inclusion of a manufacturer's device in this specification
and shall be submitted to the qualifying activity as a prerequisite for qualification.
A1l qualified manufacturers' schematics shall be maintained and available upon
request.

3.2.5 Case outlines. The case outlines shall be as specified in 1.2.3.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M-38510 and 6.4 herein.

3/ Vy_ = 0.7 Vat +125°C.

~N
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TABLE I. Electrical performance characteristics.
I I I 1/ ’ I Hmite I Unit I
Test | Symbol | Conditions | Device n
I d | -55°C ¢ T < *+125°C { type ,‘Nrr—rn—n W I =
| |
I T 1 T | T T I
| High-level output voltage 1VoH | Voo = 4.5 V; Ioy = -1 mA I AN |25 -1 V |
| | | T¢ = +125°C; V| = 0.7 V | | l l [
1 | | I | I | |
| | | | I I I !
: Low-level output voltage IVOL : Voo = 4.5V; Ig, = 20 mA , AN { : g.s : v
I | | | |~ 1 |
i { i I ] ] |
| Input clamp voltage Vic I Voo = 4,5 V; Ipy = -18 mA; I A | [-1.21 v
| } Tc =25¢C I I I I |
| | I | | 1
I T ] ! T T
| Low-level input current at |[Iy 1 | Vgc = 5.5 V; Viy = 0.5V I o1 -1 1-2 | ma |
| D input | | | | | |
I | I | I | |
I | I ] T I !
| Low-level input current at |I12 Vee = 5.5 V; Viy = 0.5 V ] ol 1-3.0 |-6.0 | mA |
| clear input | | | | | | |
| I | | | | |
| [ [ | | | |
| Low-level input current at [Iy 3 | Vgc = 5.5V, Viy = 0.5V I ol [-2.0 |-4.0 | mA |
| preset input | | | | | | |
| | | | I | | |
i | | | I | | |
| Low-level input current at |Iya | Voo = 5.5 V; VIN = 0.5V 101,02,03 |-2.0 |-4.0 | mA |
clock input | | | | | | |
] | I | | | |
! I | I I | I !
| Low-level input current at [Iyy; | Vec = 5.5 V; Viy = 0.5V 102,03,04 |-0.7 |-1.6 | mA |
] J or K inputs | | | ] | | |
| I ! | I | | |
I I I I | I I f
| Low-level input current at Iy 2 | Voo = 5.5V, Viy = 0.5V | 02 [-3.51-7.0 | m |
| clear input | | | P | |
I | I | I | | |
| T | T T I T I
| Low-level input current at |Ij 2 | Vec = 5.5 V; VIN = 0.5 V | 04 [-7.0 {-14.0] mA |
| clear input | I ] ] | | I
| | | I I I | |
| ] ] I I I T I
| Low-level input current at Iy 3 | Voo = 5.5 V; Viy=0.5YV 102,03,04 |-0.8 |-6.0 | mA |
| preset input | | | | | | I
| 1 | | | | | |
| | T | i I i I
| Low-level input current at Iy 4 | Voo = 5.5 V5 Vyy = 0.5V | 04 |-4.4 |-8.0 | mA |
| clock input ! | l | | | |
| | | | | | I I
| | | I ; I I I I
| Low-level input current, all Iy | Voo = 5.5 V; Viy = 0.5V lo5,06 -1 -2 | m |
| inputs I | | | I | I
[ | I | | | | |
| l | | | | I |
]. High-1evel input current at [Iiy1 | | 01, 02, | | 50 1 wA |
{ J, K, or D inputs | | | 03, 04 | | | |
} Vee = 5.5 V; VN = 2.7V I i | | =
| { |
| High-level input current at |lIy, | o1 ! 1 150 |- wA |
} clear input { { } I

See footnotes at end of table.
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to-high level, clock to Q
orTQ

TABLE I. Electrical performance characteristics - Continued.

I T I I [~ Cimits | f
I Test | Symbol | , Conditions .},_/ | Device | | Unit |
I I I -55°C < Tg < *125°C } type I| n ! ax } !
I
I T I T I T ] !
| High-level input current at |[Iy3 | | o1, 02, | | 100 | wA |
| preset input | | | 03, 04 | ! [ |
II : Vcc = 5.5 V; VIN = 2.7V : I I I |
| ! I i
| High-Tevel input current at |Iyya | 101,02,03 | | 100 | wA |
| ¢lock input [ ] ] | | |
| | | I I | !
' | | I !
| High-Tevel input current, [ I1Hs | Vec = 5.5 V; Viy = 5.5V | AT | | 1.0 | mA |
| all inputs | | | | I | i
| | | | | [ I i
| I I | | | | ‘
| High-Tevel input current, IT141 | | 05, 06 | | 60 [ wA !
| a1l inputs | | | | | I
I | | [ | | ‘
I [ I | | | [ !
| High-Tevel input current I11H? ] | 02 | | 100 | WA
| at clear input | | I I II { |
| I | Vec = 5.5 V; Viy = 2.7 V i
I [ | ¢ I I I I !
| High-level input current [I1h2 | | 04 | | 200 | yA
| at clear input | ] | | | | !
I | | | | | I |
! | | I I I I !
| High-level input current [T1He I | 04 | | 200 | uA i
| at clock input | [ ] | | | i
| | | | I | | |
| I ] | T [ I |
II Short-circuit output current IIOS i Veg = 5.5V 3/ I Al I -40 :-110 I mA :
I Suppl II IV 5.5V 4/ I 1, 02 I | 50 I I

upply current = 5. 01, 02, mA
1 I = 03, 04" | L
| I | I I I
} I I Vee = 5.5V 5/ | 05 } | 144 II mA |
|
| I I P | |
| | | Ve¢ = 5.5V 5/ | 06 I I 9% | mA |
| I | | I | I !
I T [ T I [ I |
I Maximum collector cutoff I Icex I Voo = 5.5 V; Vgy = 5.5 V [ A1 | | 250 | uA
: current ; | Viy = 5.5 V; Vp = GND { I I I I
| I [ ! |
I T T T I T ] !
| Maximum clock frequency | FMaX | Vec = 5.0 V; | o1 | 55 | | MHz |
I | | R( = 280 @; | I | | |
I | | CL = 50 pF | | I i !
| Propagation delay time, Tow- [tpy; | f [ 2 1 10 ns |
| to-high level, preset or | | | | | [ |
| clear to Q or § I l | I [ | I
I | I I [ I [ I
| I | [ | T I 1
| Propagation delay time, Tow- |tp 2 | I | 2 {13.0 | ns
| | | | ! | | {
I | | | | I | I
| | ! | I ! I !

See footnotes at end of table.
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high-to-low level, clock
to Q

TABLE I. Electrical performance characteristics - Continued.
| [ I [ Limits | [
Test | Symbol | Conditions l/ | Device | | Unit |
| { -55°C < Tg < *125 °C } type }‘ in I" } {
|

[ ! ] [ I I [
Propagation delay time, ltpurz | Ve = 5.0 V3 | o1 | 2 |13.0 | ns |
high-to-low level, clock to | | R = 280 o3 I I I I I
QorQ I | € =50 pF I | I ‘I I
I ! | I I | !
I [ | [ [ I |
Propagation delay time, ltpyrz | | [ 2 119.0 | ns |
high-to-low level, preset I | | I I I I
or clear to Q or 0. Clock | I I | | i I
high | ! I [ ! | |
| | | | | | !
I I I | [ T |

Propagation delay time, ItpyLa | [ | 2 [12.5 ] ns
high-to-Tow level, preset | I | ! I [ |
or clear to Q or Q. Clock | I | | [ f I
1ow | I I | J | !
| | | | | I |
| [ I | | | |
Maximum clock frequency | fyax | Voo = 5.0 V; | 02 | 60 | | MHz |
] | R = 280 n; | | | | !
[ | CL = 50 pF | I I [ |
Propagation delay time, Tow- Itp y; | [ | 2 |11.0 1 ns |
to-high level, preset or I | ! | | | |
clear to Q or Q | | | | | | I
| | | | | | I
[ | | I [ I |

Propagation delay time, low- ltpry2 | I | 2 111.0 | ns
to-high level, clock to Q | J | | | | |
Q I I | ! ! | |
| | ! | | | f
[ | I | T I !

Propagation delay time, tpprz | I | 2 [11.0 | ns
high-to-1ow level, clock to | [ | | | | ]
QorQ | ! | | ! | |
| | | I } | I
[ | | | [ [ |
Propagation delay time, ltpyrs | | | 2 11,01 ns |
high-to-low level, preset or | | | | | | |
clear to Q or Q. Clock high | | | | [ | |
! | | I | | |
[ [ T [ I I |
Maximum clock frequency 1 fmax | Voo = 5.0 V; | 03 [ 60 | | MHz |
] | R, = 280 03 ! | | | I
! | CL = 50 pF ! ! [ ] !

Propagation delay time, Tow- ltpiy1 | | | 2 111.0 | ns
to-high level, preset to Q | | I ! | | I
| | ! | | I |
] | I | ] i |

Propagation delay time, high-ltpy 1 | | [ 2 ]11.0| ns
to-low level, preset to Q | | | | | | |
| | | | | | |
[ | ! | [ [ |

Progagation delay time, low- |tpiy2 | | | 2 J11.0 | ns
igh level, clock to Q I | | [ | |
| I | | | [
‘ I | | [ ! |

Propagation delay time, tpuL? I } I 2 Ill. } ns
|
| I | | | |
| | | I | |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

., Conditions %/
-55°C < Tg < *t125°¢C

Test

Propagation delay time,

I
I
|
|
I
I
I
I
|
|
I
|
I
I
:
|
!
I
|
I
I
I
|
|
I
|
I
|
|
I
I
!
I
I
I
I
!
I
|
|
I
|
[
I
I
I
|
|
|
I
|
I

low-to-high level, clock
to ¥

Propagation delay time,
high-to-1ow level, clock

to Q

Maximum clock frequency

Propagation delay time, low-
to-high level, preset or

clear to Q or Q

Propagation delay time,
high-to-low level, clock to

QorQ

Propagation delay time,
Tow-to-high level, clock to

QorQ

tpLH2

Propagation delay time,
high-to-1ow level, preset or
clear to Q or §. Clock high

tpHL3

Vee = 5.0V,

"o

280 Q;
50 pF

jovon
~O

ns

N

ns

Maximum clock frequency

fuax

Propagation delay time, low-
to-high Tevel, clock to (

|
I
I
I
I
I
I
I
|
I
I
!
I
I
[
|
|
I
|
I
I
I
I
I

;tPLHl

to-low level, clock to

Pro?agation delay time,thgh-

|
ItPHLl

Propagation delay time, low-
to-high level, clock to Q,
clear inactive

{tPLHZ

ProEagation delay time,
high-to-low level, clear
to Q

I
|
[
ItPHLz
!
|

=50YV;
280 o;
50 pF

ns

ns

ns

ns

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

I I T T Cimits |
Test | Symhol | Conditions l/ | Device | | Unit
{ { -55°C ¢ Tg < *125 °c } type { Min } Max }
| [ l | [ I
Maximum clock frequency I fmax [ Vee = 5.0V | 06 { 55 | | MHz
| | R = 280 u3 I | 5/ | l
| | C =50 pF | i | |
| | | | I |
Propagation delay time, low- ltpinr | | | 2.0 117.0 | ns
to-high level, clock to Q | ! | ! | |
or Q | I I | | |
| | | i [ |
i | | | [ I
Propagation delay time, ltpHLlr ! | | 2,0 |23.0 | ns
high-to-low Tevel, clock l | | ! | [
to Qor Q | | I | ! |
| I | | I |
| B praey
Pro agation delay time, 10w— t 0 {17.0 | ns
bRIg Tavel: clock 16 0, | THE 1 R
c1ear inactive i | | ! | |
| | | | | |
! | | | [ I
Propagation delay time, [tpuie | | | 2.0 129.0 | ns
high-to-low level, clear | | | | | J
to Q. | | | | | f
| | | | | [
| | | ! | |
Propagation delay time, low- ltpiy3 | | [ 2.0 [20.0 | ns
to-high level, clear to Q. | | | [ ! [
| | | I | |
I | ! | I I
Propagation delay time, ltpury | | | 2.0 123.0 | ns
high-to-low level, clock to | ! [ | | [
Q, clear inactive | | | | | |
| | | | | |
1/ Complete terminal conditions shall be as specified in table I11.
2/ At T = +125°C, maximum = 0.45 V.
3/ MNot more than one output should be shorted at a time, duration of short circuit not to exceed 5
seconds.
4/ With all outputs open, Icc is measured with the Q and Q outputs high in turn. At the time of
= the measurement, the clock input is grounded.
5/ MWith all outputs open and 5. 5 applied to all data and clear inputs, Igc is measured after a
momentary ground, then 5.5 V is applied to clock.
5/ fuyax, minimum 1imit specified is the frequency of the input pulse. The output frequency

shall be one-half of the input frequency.
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3.4 .E]ectrical performance characteristics. Unless otherwise specified, the
electrical performance characteristics are as specified in table I, and apply over
the full recommended case operating temperature range.

3.5 Electrical test requirements. The electrical test requirements for each
device class shall be the subgroups specified in table II. The electrical tests for
each suhgroup are described in table III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510,

3.7 Microcircuit group assignment. The devices covered hy this specification
shall be in microcircuit group number 10 (see MIL-M-38510, appendix E).

TABLE II. Electrical test requirements.

Subgroups (see

Iparameters (method 5005)
|

*PDA applies to subgroup 1 (see 4.2¢).

| [ !
| | table III1) |
| MIL-STD-883 | CTass § T CTass B |
| test requirements | devices { devices }
I [
| [ [ ]
nterim electrical ; rs 1 1
I%pre burn-$n§ }mgthggr2883§ l
| | [
[Final electrical test parameters 11*,2,3, T1%,2,3, |
I(method 5004) }7,9,10,11}7,9 |
|
|Group A test requirements 11,2,3,7, 11,2,3,7, |
[ {method 5005) 18,9,10,1118,9 E
I | |
IGroup B test requirements [1,2,3,7,1 N7A |
}(method 5005) subgroup 5 =8,9,10,ll= |
|
|Group C end-point electrical [ N/K 1,72, 31
Iparameters (method 5005) | ] :
| | !
IKdditional electrical subgroups | N/A 10, 11 7|
;for group C periodic inspections : : :
|Group D end-point electrical T, 7,3 ; 1,772,773 :
|
| | [

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall he in
accordance with MIL-M-38510 and method 5005 and 5007, as applicable, of MIL-STD-883,
except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shall be conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria shall apply:

a. Burn-in test (method 1015 of MIL-STD-883).
(1) Test condition D, using the circuit shown on figure 4, or equivalent.
(2) Tp = *+125°C, minimum.

b. Interim and final electrical tests shall be as specified in table II,
except interim electrical tests prior to burn-in is optional at the

discretion of the manufacturer.

C. The percent defective allowable (PDA) shall be as specified in MIL-M-38510,
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Device type 01

PRESET

CLEAR o—

CLOCKe

1]

Device type 02

Q o— Y
—1
CLEAR O > L —0 PRESET
J o %—————0 K
Device type 03 <L
CLOCK
—
Q o— L 0§
> o PRESET
o)
cLock
Device type 04
—
Q 0 —

CLEARO———— o —o PRESET

TO OTHER "-——‘" ,
FLIP FLOP 1 K

J o—

CLOCK

FIGURE 1. Logic diagrams.

(Yol
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Device type 05

FIGURE 1. Logic diagrams - Continued.

10

MR CP Dg D4 D3 P 0, 0o
D Q I—o Q Lo Q 0D Q I—o Q D Q
cp cp cp cp ce cp
c c 0 (o) cp
I | | - |
Qs Q4 Q3 le Q
Device type 06
MR CP Dy 0, oi 0o
LD Q l-—o Q 0 Q 0 Q
dep cP cP cp
cnor‘] cPQ"‘l c}ff"l co
9,0, 4,9, 3, q, 8 Q0
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Device type 01 Device type 02

Cases A,B,C,D Cases E, F
VEC CLR2 p2 CLK2PRE22Q2 Q2 Vee CLRICLR2CLK2 K2 J2 PREZ Q2
[1a]_[13] [12] [n] Jio] {9 |8 el _Lis] [1a]l [1i3] Ji2p dn 9
o PRo
b CK  CLRz PR a
3 cLr® c -
CLR; — K
> CK Jpr 9@ ' K cLr®
Q | 9
| I —
yHzHsH+Hss[ 1718
CLR | DI CLKi PREJ

Ql GND CLK! KI 41 PREI QI T 32 GND

Nevice type N3 Device type 04

Cases A,B,C,D Cases A,B,C,D

Vee CLK 2 K2 J2 PRE2Q2 Q2 VeC CLK K2 J2 PRE2 Q2 @
el [13] {rz] [ir] fro] o] [e 14 |13fef12] J11f {10} 19[ |8

= == ]
J PRq
>CK PR PR
K @ J Q J Q
CK CK
CLR CLR
J PRQ U
? — ==
3 6 7 [ 2 3 4 5[ 16 7
CLKI KI Ji PREIQI 3! GND CLR KI  JI PREL QI QI GND
Device type 05 Device type 06
Cases E, F Cases E, F
Vec @6 D6 D5 Q5 D4 Q4 CLK Vcc 94 G4 D4 D3 Q3 Q3 CLK

LRI RERCRERIRIRINIRI AR IIG | |!S | |'4 | lla || 12 II n II 10 | | 9 I

F—p ) s =1
ex Ppopd>cx > €% CL'CKD cxCLR

CLEAR cLEAn CLEAR r D
r———
cLEAR CLEAR CLEAR Dc
c:< > cx > cx LR
Q Cl Q o ﬂ‘J
1 2((3 IR R IRAL 1 ' S1]6]]71]]¢8
CLR QI DI D2 Q2 D3 Q3 GND CLR QI QI DI D2 Q2 Q2 GND

FIGURE 2. Terminal connections.

11
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Device type 01 Device type 02

INPUTS OUTPUTS INPUTS OUTPUTS
PRESET CLEAR CLOCK D|Q Q PRESET CLEAR CLOCK J K|Q Q
L H X X|H L L H X X X|H L
H L X XL H H L X X X|L H
L L X  X|g* H* L L X X X|H* H*
H H ] H|H L H H | L L|Q 0
0 Q
H H ' LiL H H H 4 H L{H L0
H H L XQ Q H H ¢ L H|L H
H H t H H| TOGGLE

H H H X X|[Qo Qo

Device type 03 Device type U4

INPUTS OUTPUTS INPUTS OUTPUTS
PRESET CLOCK J K|Q Q PRESET CLEAR CLOCK J K [Q Q
L X X X|H L L H X X XH L
H ¥ L L{Qg Qo H L X X X|L H
H 4 H LJ|H L L- L X X X |H* H*
H + L H|L . H H H ' L L|Qo Qo
H +. H H| TOGGLE H H ' HL|H L
H H X X|Qo Qo H H 4 L H|L H
H H + H H| TOGGLE

H H H X X|Qo Qo

high level (steady state).

low level (steady state).

irrelevant,

transition from low to high level.

{ = transition from high to low level,

Qo = the level of Q before the indicated input conditions were established.,

TOGGLE: Each output changes to the complement of its previous level on each active
transition (pulse) of the clock.

*This configuration is nonstable; that is, it will not persist when preset and clear
inputs return to their inactive (high) level.

H
L
X
!

inonuonon

Device types 05 and 06

(EACH FLIP-FLOP)

INPUTS OUTPUTS
CLEAR CLOCK D|Q Qt
L X X|L H
H } H|H L
H ' L|L H
H L X|Q Qo

t= device type 06 only.

FIGURE 3. Truth tables.

12
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Device type 01

.5.5 V MAX
Vee 5 25 v MIN
o o o . .
Ry R2 Rs%% Rg Rg
.
Vcc Q2 Q! DI 1 02 2
CLRI
CLR2
PRE 2
CLK) CLK?2 GND PRE |
cpP R7 I ..l_
o——"_‘—wvf -
Notes:

1. Ry = 102 #5%.

2. Ry through Rg = 220q *5%.

3. Rg = Rg = 270 *5%.

4., CP = 100 kHz #50% square wave, duty cycle = 50 £+15%;
ViL = -0.5 V minimum to +0.8 maximum;
Vig = 2.0 V minimum to 5.5 V maximum.

FIGURE 4. Burn-in and life-test circuits.
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Device type 02

——aa= | OAD
——e= LOAD

e LOAD

e LOAD

_ 55V MAX
Vee * 5125 vMIN
c a
R, RZ
Ve¢  KiI J1 PREI CLRI CLR2 K2 42 PRE2
Q2
G2
Q1
Qi
CLK CLK 2 GND
o n L
R
3
AN
LOAD CKT (EACH QOUTPUT)
Vee
TO R= 220-‘1* lO%,l/ZW
OUTPUT (4 PER DEVICE)
C= 200pF (TYPICAL)
I (WIRING CAPACITANCE)
Notes:
1. Ry = 4.990 *#1%, 3 W,
2. Ry = 2700 5%, 1/4 W.
3. Rag = Rq = 270 #5%, 1/4 W.
4, Ca = 100 kHz *50% square wave; duty cycle = 50
ViL = -0.5 V minimum to +0.8 maximum;
Vig = 2.0 V minimum to 5.5 V maximum.

FIGURE 4. Burn-in and life-test circuits - Continued,
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Device type 03

V.. =5.5V MAX
CC " 5.25V MIN

O— & o . a

R Ri Ro Ro Ro Ro

Vee k2 J2 PRE2 Q2 @2

CLKI CLK2 kI Ji PREIQI @1 GND

é L
Ra Ry3Ry SRS Ry <SRz

Notes:

1. Ry = 10@ 5%,

2. Rp = 220¢@ £5%.

3 R3 = 270 £5%.

4 CP - 100 kHz *50% square wave; duty cycle = 50 +16%;
Vip = -0.5 V minimum to +0.8 maximum;

Vig = 2.0 V minimum to 5.5 V maximum.

FIGURE 4. Burn-in and life-test circuits - Continued.
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Device type 04

Ven 255V MAX
CC%s,25v MIN

& - &

Rj % Rg R7%
2

Ve Q Q! QI CcLR Kl JI PREI
PRE 2
J2
K2
CLK GND
cel Ri
o, MA
Notes:
l. Ry = 272 5%,
2. Ry = 4.7a %5%,
3. R3 - Ry = 2200 5¢%.
4. CP& = 100 kHz *50% square wave; duty cycle = 50 *15%;
IL = -0.5 V minimum to *+0.8 maximum;
VIH = 2.0 V minimum to 5.5 V maximum.

FIGURE 4. Burn-in and 1ife-test circuits - Continued.
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Device types 05 and 06

)
1o
9 i s
R2 l
cPio
M3 =
cP20 AANN-

NOTES:
1. R] = 4,79 5%.
2. RZ through R” = 2708 5%, CPy = 100 kHz *50% square wave; duty cycle = 50 *15%;
3. R., = R, = 270 #5%. Vi L = -0.5 V minimum to +0.8 maximum;
. 12 13 VIH = 2.0 V minimum to 5.5 V maximum.
I I I I | CP2 = 50 kHz +50% square wave; duty cycle = 50 *15%;
i \ VIL = -0.5 V minimum to +0.8 maximum;
| X VIH = 2.0 V minimum to 5.5 V maximum,
[} |
| |
5. ( |
I |
[

oo

FIGURE 4. Burn-in and life test circuits - Continued.
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Vee o—¢
RL NOTE | Ry
“T T
) CLEAR D cLoCK -
INPUT O —O|CLEAR PRESET jo— o PRESET
Q Q
TEST ] L
o o TEST
ouTPuUT ouUTPUT
r
[ | X
IN (B) !
2.7v% | ' Yz 3.0V
1.5V g L5V ‘ \
TV f
7V _l _______ :‘: l__:ﬁ:rlb_—_.._-__._._ov
]
IN(A) Lo
27vX | D Fav 3.0V
15V =) ta L5V
7V ' IV o ov
mtPHL. v,
| t
ouTPUT / | N 15y
. Vou
ba—ui tpL 1 v
ouUTPUT | ' OH
| .5V
— VoL
NOTES:
1. Clear and preset inputs dominate regardless of the state of clock or
D inputs.
2. A1l diodes are 1N3064, or equivalent.
3. tg =ty < 2.5 ns; ta = 10 ns; tg = 10 ns, PRR ¢ 1 MHz.
4. C = 58 pF £10%, including jig and probe capacitance.
5. R[ = 2800 *5%.

FIGURE 5. Clear and preset switching test circuit and waveforms for
device type 0T.
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T 2x
RL NOTE 6
J\
[ a \
oL TS ] I T
D CLOCK
o——{ CLEAR PRESET p—o
Q Q
TEST H______] L____L_o TEST
ouTPUT OUTPUT

NOTES:

1.
2.

3.
4.
5.
6‘
7.

tp = t§ < 2.5 ns,
tiseTyp) M = 3 ns
When testing Fypx
and for subgroups
CL = 50 pF =10%,
Ry = 280qa #*5%,
A1l diodes are 1IN
See table III for

Setup and hold time functionality may be verified by separate test from

t(setup) L 3 ns, t{yopy L = 2 ns,

{(HOLB) h 2 ns, P&E < l MHz, tp = 10 ns.

for subgroup 9, IN(D) PRR = 75 MHz with tp = 6 ns;
10 and 11, IN(D) PRR = 55 MHz with tp = 8 ns.

including jig and proble capacitance.

3064, or equivalent.
input conditions.

propagation delay tests, by monitoring the output at specified setup hold

conditions.

FIGURE 6.

Synchronous waveforms and test circuit type 01.
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‘ l 3.0V
IN(D) 1.5 v i',s?vv / \

.7 oV

YseTup) I T 1
2.7V 27V )
L5v 1.5V
TV TV ov
Y ] e —] eg—Tr
tr o e e I
3.0V
27V 27V
.5 v .5 v
TV TV ov
YSETUP), lﬁ -t 'tHoLo),
Vou
Q OUTPUT(IN(E)APPLIED TO D) NSVt
Q OUTPUT(IN(F)APPLIED TO D) y
oL
Q OUTPUT(IN(FIAPPLIED TO D) / Vou
@ OUTPUT(IN(E)APPLIED TO D) .7 L5V —\
Vou
teLH

FIGURE 6. Synchronous waveforms and test circuit type 01 - Continued.
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VCC(} R
RL 2.7V L
, Q
T T
CLEAR J CLK K PRESET
INPUT O— CLEAR PRESET [0 —O INPUT
Q Q
TEST o ] | o TEST
ouTPUT ouTPUT
L
oV
IN(B) —=¥ 2.7V 30
L?z te ‘Lsz
i 't:J_——n—'___'tT”_ﬁov
(tr § r
IN(C) Il | 3.0V
2.7VX | | Va7V
v Y tc — 1.5V
I |
e
I tPLH"] VoH
OUTPUT SWHEN IN (a; IS APPLIED TO CLEAR
WHEN IN (B}\IS APPLIED TO PRESET 1.5V
- = == VoL
T - — — — — Voy
OUTPUT Q WHEN IN(B)/IS APPLIED TO PRESET L5V
Q WHEN IN(BYIS APPLIED TO CLEAR N
| | VoL
}etpm_——:

NOTES:

1.

W
« o e o

IN(B) and IN(C) have the following characteristics:

tg = tc = 10 ns; t§ = tp < 2.5 ns; PRR < 1 MHz.

C?ear and preset dominage regardless of the state of the J, K, and clock inputs.
Ry = 2800 *5%.

Cy = 50 pF #10%, including jig and probe capacitance.

A%1 diodes are 1N3064, or equivalent.

FIGURE 7. Clear and preset switching test circuit and waveforms for
device types 02 and 04.
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Veco—¢ 2 ¢ o
R
L NOTE 6 L
N\
/- \
CL CL
T I ] T 1
J CLOCK K
NOTE 6 o CLEAR PRESET NOTE 6
Q Q
TEST O_L___l l——-—L—o TEST
ouTPUT i OUTPUT
I 1
—’1"&’— —'-'tfw- _.‘I :‘_ —‘.1”‘—'

I

I

T [ — =~ VoH
OuTPUT ',_QPHLA\SV t.'%/u.;—

NOTES:

1. ty = tf < 2.5 ns, when testing Fyay IN{A) PRR = 80 MHz, 50% dc for
subgroups 9; PRR = 60 MHz, 50% dc ¥or subgroups 10 and 11.

10 ns, PRR < 1 MHz.

50 pF #10%, including jiq and probe capacitance.

R 2800 £59%.

A%] diodes are 1N3064, or equivalent.

See table III for input conditions.

ta
CL

oo

AL wWwN
"« s e e e

FIGURE 8. Synghronous switching waveforms and test circuit for
device types 02 and 04.
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Veco—¢ .
R
L J  CLOCK K L
INPUT INPUT INPUT
J_ CLOCK K PRESET
CLEAR
CLEARO— CLEAR PRESET —o PRESS
Q Q
TEST o l | TEST
OUTPUT | OUTPUT
tr —d b= el
Ly ' ——— 30V

27V! la7v :
IN (A) 15V 1A |5V
IV | TV oV
l‘t(snuP)L‘l 30V
27V X! =9ns ]
IN{(D) 1.5V
i S - — === oV

v :
‘% t(SETUPIH-| \
. 1] _ ()V

=9ns

| .
IN(F) 2|ng
TL 0t
| — oV

- pe—t(HOLD)L = 2ns

27V — 3.0V
IN(G) sy
vy /o ——— ov

’vl l-tf

VOH
Q WHEN IN(D) OR IN (F) IS APPLIED TO\ / SEE NOTE 5
OUTPUT 3§ wHEN IN(E)OR IN(G) IS APPLIED TO / ( )

——-Vor

outpur 2 WHEN INDIOR IN(F) IS APPLIED TO — — — VoH
G WHEN IN (EJOR IN(G)1S APPLIED TO (SEE NOTE 5)

VoL

=N

IN(E)

N :

1. tr=t1<2.5ns for all inputs.

2. IN(A) has the following characteristics: tA = 10 ns, PRR < 1 MHz,

3. Ry, = 2800 +5%, Cp, = 50 pF +10%, including jig and probe capacitance.

4. All diodes are 1N3064, or equivalent.

5. Monitor output to verify functionality with t{(SETUP), t(HOLD) limit
conditions as shown above.

FIGURE 9. Test circuits and waveforms for device types 02 and 04.
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NOTES:

1. IN(C) has the following characteristics: t; = 10 ns, t,
PRR < 1 MHz.

2. IN(DY has the following characteristics: tp =
PRR < 1 MHz.

3. R ="280% #5%,

4.

5.

MIL-M-38510/71C

R
L J CLOCK K
INPUT INPUT  INPUT

T | ]

J CLOCK K
PRESET

Q Q___
il ~1— L ——do
tr tf
et Tt

TEST
OUTPUT

ov

3.0V

1 "_ i |
27vX | 2.7V

- — 0V

r‘-tPLH,——-‘:
OUTPUT Q | 15V

OUTPUT § / | \'\u.sv
—d

VOH

= = Von

C_ = 50 pF +10%, including jig and probe capacitance.
ATl diodes are 1N3064, or equivalent.

FIGURE 10. Preset switching test circuit and waveforms for

device type 03.
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MIL-M-38510/71C

Vee \ @B

||'—;
)
|

J CLOCK K
PRESET —o0 NOTE S

TEST . O—d— L___.__o—o TEST
OUTPUT OUTPUT

OUTPUT Q t <t L”‘z"/ VoH
] \\I.SV : 15V
' | - = - Vo
‘llPLH t - — = VoH
5 ' 1.5V 'lpHL 1.5V
QUTPUT - VoL

NOTES:
1. IN(B) has the following characteristics: tg = 10 ns; ty = tf < 2.5 ns; PRR < 1 MHz

(when testing Fpax PRR = 80 MHz for subgroup 9, PRR = 60 MHz for subgroups 10
and 11). v

Cp, = 50 pF« 10%, including jig and probe capacitance.

RI, = 2808 +5%.

All diodes are 1N3064, or equivalent.

See table III for input conditions.

G W N

FIGURE 11. Synchronous switching test circuit and waveforms for device type 03.
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Vee T
RL Re
J CLOCK K
INPUT INPUT INPUT
“T ] I T
J  CLOCK K
PRESET
PRESET =0 INPUT
Q Q
OuTPUT ouThUT
"‘fl"_ _."f'._
fr
I I I —ere— _
22vl l27v | f27V N\ ! 3.0V
IN(E) .
1.5V fo- tg 1.5V 5V 15V
NA7 A" JV t IV
I e 1 T T T T ov
| ewvl T —— - — - 3.0
IN(F) Ly |
} 7 |
—_ — — 0V
| =4 {serupm=
] 2.7v l=9ns — — =30V
ING) I 1.5V
JV|| ________
-I‘(szrup)d- —of freo— ov
27vy| =908 /0717 - - - == —3pv
IN(H) 1.5V
gV
—_— e e e - e e e — e ov
Q - N\ - —— - - Vom
ouTPUT X /
Q—— = — — — N oo —Vou
NOTES:
1. IN(E) has the following characteristics: tg = 10 ns, t, = t§ < 2.5 ns;
PRR < 1 MHz.
2. typ = t§ < 2.5 ns for IN(F), IN(G), and IN{H).
3. RL = ZEOQ *5%.
4. Cy = 50 pF +10%, including Jig and probe capacitance.
5. A&1 diodes are 1N3064, or equivalent.
6. Monitor output to verify functionality with t(spryp) 1imit conditions.

FIGURE 12. t(SETup) waveforms and test circuit for device type 03.
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v
cc 1
RL RL
NOTE 7
/o \
“T T
J  CLOCK K
PRESET —o NOTE 7
Q Q
TEST J L____—-—i—o TEST
uTPU

T OuTPUT

f
”1|‘” "1fr" —on¢» —aiif -
! | P —
27vIl L l2.7v | 27V X | 30V
IN(E) 1.5V | 15V 1.5V | lisv
TV \
| 2 v Y ov
Y{HOLD
' oL _ . —30v
IN(W) ﬁg&ﬂ
| Iy
vl ov
_._li(nou))l... | Y b~
________ — - = - —
%23 | f 3.0V
IN(K .
(K avi
IN(L)
————————— -\
Yi.5v
OUTPUT \
NOTES:
1. A1l inputs: = tf < 2.5 ns.
2. 1IN(E) has the f0110w1ng characterist1cs tg = 10 ns; PRR < 1 MHz.
3. Ry = 2800 *5%.
4. Cf = 50 pF £10%, including Jig and probe capacitance.
5. A11 d1odes are 1N3064 or equivalent.
6. (HO = 2 ns, L = 2 ns.
7. % 1e 11l for 1npu cond1t1ons
8. Mon1tor output to verify functionality with t(SETUP) 1imit conditions.

FIGURE 13. t(yoLp) waveforms and test circuit for type 03.
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+—o Vecc
Re
NOTE 7 NOTE 7
f___J\___\ /A
/ \
11177 11991 ||
10D 20 3D 40 iID 20 30 4D 5D 60D -
NQ,TE o—4{CLOCK CLEAR}—0 o—{CLOCK CLEAR -0 NOTE 7
NOTE
TYPE 06 7 TYPE 05 |
101920203033 40 40 1020 30 40 50 60
.[ 1 L TEST
} ?élllllll/ = = Illlé O ouTPUT
— ;v_
NOTE 6 NOTE 6
" —ol'fle
— :.— !
I
| X X Y —3ov
IN(F) 'f.,sv Y '.,573%{
gV > aV
: —‘f'h’— -.}' l ov
| e e e | e e e e e
LYoo L2V 21 | | , 3oV
| A 1SV 1.5V
iNG) | I
7v¥ | TV ov
—i'pLH2 o— —{'PHL2 |o—
: | | === == — ‘o
. 1.5V
Q OUTPUT I /.w | \
l | VoL
- | Vou
G outPuT [ |
| 1.5V 1.5V
l ' e —— VoL
—o tPHL3 he— _°‘|'PLH3 fo—
NOTES:

ty = ty < 2.5 ns; IN(F) PRR < 1 MHz.
. t(SETyP) = 7 ns. . . .
Cy = 50 pF #10%, including jiq and probe capacitance.
Ry = 2800 %59%.
A&] diodes are 1N3064, or equivalent.
A11 load circuits are as shown for 60Q.
See table III for input conditions.

NI WN
. .

FIGURE 14. Clear waveforms and test circuits for types 05 and 06.
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+—o Ve
NOTE 7 NOTE 7 RL
" N |
/. \
(71771 T9790 | [
1D 2D 3D 40 ID 20 3D 4D 3D 60 - -
N07TE o—4CLOCK CLEAR —-ONOTEO-—- CLOCK CLEAR -0 NOTE 7
TYPE 06 7 TYPE 05 -
101520203030 40 40 _1 1020 30 40 80 6Q
[_ LLLLLE L [ 1l l TEST
=\ Yy Ve T l L I, O ouTPUT
\/
NOTE 6 NOTE 6

2.7V 2.7V
IN (B) L5V .5V N L5V
VL PRV ov

tr t¢
VoM
Q OUTPUT 15V &.SV 1.5V
————— VoL
L — e\ T T T 7 VOH
Q@ OUTPUT 15V 15V 15V
{(TYPE 06 ONLY) v
oL

NOTES:

1. ty = t; < 2.5 ns; IN{A) and IN(B).

2. Iﬁ(A) RE = 75 Mz 50% dc, IN(B) PRR = 37.5 MHz 50% dc, for subgroup 9;
IN(A) PRR = 55 MHz 50% dc, IN(B) PRR = 27.5 MHz 50% dc for subgroups 10
and 11.

3. CL = 50 pF #10%, including jig and probe capacitance.

4. R = 280q 5%,

5. All1 diodes are 1N3064, or equivalent.
6. Al11 load circuits are as shown for 6Q.
7. See table II! for input conditions.

FIGURE 15. Fymax waveforms and test circuit for types 05 and 06.
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+—o Ve
Re
NOTE 7 NOTE 7
A\ AN |
/ \
f7if 17177 e
1D 20 3D 4D ID 2D 3D 4D 5D 6D - -
NQ’TE O~— CLOCK CLEARp—0O Oo—4CLOCK CLEAR -O NOTE 7
NOTE
TYPE 06 7 TYPE 05 |
| 10182020303Q040 40 I | 1020 30 40 50 60 )
' TEST
?\llllllli/;— = lllll © ouTPUT
—\V \__—'—“J—""‘/
NOTE 6 NOTE 6
'f tf
" e
— — — — —- 30V
IN(C) ¢ SO 1.8V 2™ 2T 1.5V
Py A N1 T 3 te _.,!\5/
} ov
3.0V
2.7V f(serumz tHoLoyf 2.
IN(D) L;& | .
) e AL
t —— e e
27v | i 27V 3ov
IN(E) I8V 15V
7vA tseTurd YHoLo)H ov
FQ————.TQ————oq
T\, - VOH
ouUTPUT / l“‘tPHLI 1.5V
[ VoL
| v,
ouUTPUT OH
\ ="QPLH|7‘ 1.5V
—————— VoL
NOTES:
L.ty = tf < 2.5 ns; IN(C) PRR < 1 MHz; t. = 10 ns.
2. ﬁ(ssgup) L = 7 ns, t(hoLp) L = 5 ns, t(seTyp) H = 7 ns, t(noLD)
= ns.
3. C_L = 50 pF #10%, including jig and probe capacitance.
4. Ry = 280q 5%,
5. A1l diodes are IN3064, or equivalent.
6. A1l load circuits are as shown for 6Q.
7. See table IIl for input conditions.
8. Setup and hold time functionally may be verified by separate tests from

propagatio
conditions

FIGURE 16.

n delay tests by monitoring the output at specified setup and hold

Synchronous switching waveforms and test circuit - types 05 and 06.
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> 2.0V, low< 0.8V, or open).

r device type 01 - Continued.

Group A inspection fo
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4.3 Qualification inspection. Qualification inspection shall be in accordance with
MIL-M-385T0. Inspections to be performed shall be those specified in method 5005
of MIL-STD-883 and herein for groups A, B, C, and D inspections (see 4.4.1 through
4.4.4).

4.4 quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510 and as specified herein. [Inspections to be performed
shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C,
and D inspections {(see 4.4.1 through 4.4.4}.

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method 5005 of MIL-STD-883 and as follows:

a. Test vrequirements shall be as specified in table II, herein.

b. Subgroups 4, 5, and 6 of table I of method 5005 of MIL-STD-883 shall be
omitted.

4.4.2 Group B inspection., Group B inspection shall be in accordance with table II
of method 5005 oF MIL-STD-883. Electrical parameters shall be as specified in table
1T, herein.

4.4.3 Group C inspections. Group C inspections shall be in accordance with table
II1 of method 5005 of WMIL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table II herein.

b. Subgroups 3 and 4 shall be added to the group C inspection requirements for
class B devices and shall consist of the tests, conditions, and limits
specified for subgroups 10 and 11 of group A.

¢. Steady-state 1ife test {method 1005 of MIL-STD-883) conditions or
equivalent:

(1) Test condition D, using the circuit shown on figure 4 or equivalent,
(2) Tp = *125°C, minimum.

(3) Test duration: 1,000 hours, except as perm{tted by appendix E of
MIL-M-38510 and method 1005 of MIL-STD-883.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method 5005 of MIL-5TD-883. End-point electrical parameters shall be as specified
in table II herein.

4.5 Methods of inspection. Methods of inspection shall be specified as follows.

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional and positive when flowing into the
referenced terminal.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIL-M-38510.

6. NOTES

6.1 Intended use. Microcircuits conforming to this specification are intended for
originaT equipment design application and logistic support of existing equipment.

6.2 Ordering data. The acquisition document should specify the following:

a. Complete part number (see 1.2).
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b. Requiremeqts for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection 1ot to be supplied with each
shipment by the device manufacturer, if applicable.

C. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to the
contracting activity in addition to notification to the qualifying
activity, if applicable.

e. Requirements for failure analysis (including required test condition of
method 5003 of MIL-STD-883), corrective action and reporting of results, if
applicable.

f. Requirements for product assurance options.

g. Requirements for special carriers, lead lengths, or lead forming, if
applicable.” These requirements shall not affect the part number. Unless
otherwise specified, these requirements shall not apply to direct purchase
by or direct shipment to the Government.

h. Requirements for "JAN" marking.

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

GND - - - - - - o _ . . . Ground zero voltage potential.
YIN - - - - = - = - - - . _ . Voltage level at an input terminal.
fAx- = - - - - - - - - - . Maximum clock frequency.

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1.2.2), Yead material and finish C (see
3.3). Llonger length teads and lead forming shall not affect the part number.

6.5 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and
may have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510,

Military device Generic-industry

type type

01 54574

02 545112
03 545113
04 545114
05 545174
06 545175

56



MIL-M-38510/71C

6.6 Manufacturers' designators. Manufacturers' circuits which form a part of this
specification are designated as shown in table IV herein.

TABLE IV. Manufacturers' designations.

| T Circuits |
| Device | Texas [ Signetics | Advanced T Fairchild |
| type | Instruments | | Microdevices [Semiconductorl
(| 01 | A | B | I C |
| 02 | A | B | | C |
| 03 | A I B | | C |
! 04 | A | 3 | ! C |
| 05 | A | 0 | B | C |
| 06 I A | | B | c [
I | ] | | |

6.7 Changes from previous issue. Asterisks are not used in this revision to
1aentify changes with respect to the previous issue, due to the extensiveness of the
changes.

Custodians: Preparing activity:
Army - ER Air Force - 17
Navy - EC
Air Force - 17 (Project 5962-0682-1)

Review activities:
Army - AR, MI
Navy - 0S, SH, TD
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Navy - AS, CG, MC
Air Force - SM

Agent:
DLA - ES
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